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Abbreviation and Definitions
The table below show a list of abbreviations and definitions used in this document:

List of Abbreviations and Definitions

Abbreviation Definition

)
QQ
o
a8

ffshore

A/C Alter Course

ADCP Acoustic Doppler Current Profiler
AHC Active Heav&€Compensation

AToN Aid to Navigation

AWAC Acoustic Wave and Current profiler
CBRA Cable Burial Risk Assessment

C/L Centreline

CLv Cable Lay Vessel

CPSP Cable Protection and Stabilisation Plan
CPT Cone Penetration Test

CR ClientRepresentative

DGPS Differential Global Positioning System
DP Dynamic Positioning

DWA Double Wire Armoured

FAT Factory Acceptance Test

FLMAP Fishing Liaison Mitigation Action Plan
FO Fibre Optic

FOC Fibre Optic Cable

GB Gigabyte

GMG GlobalMarine Group

GMSL Global Marine Systems Ltd.

GPS Global Positioning System

HDD Horizontal Directional Drilled

HDPE High Density Poly Ethylene

HP Horse Power

HV High Voltage

HVAC High Voltage Alternating Current

ID InnerDiameter

ISM International Safety Management
ISO International Organization for Standardization
km kilometre

kN Kilo Newton

KP Kilometre Point
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GLOBAL MARINE | GROUP

Page5 of 54



3234GOO0-TB000L: Project Descriptioq Carradale Arran
Version Number: ® Date: 21 JUNE021

== Globadl
— Offshore

kv Kilo Volt

LAT Lowest Astronomical Tide

LGP Low Ground Pressure

LP Landing Point

MBES Multi-BeamEchosounder

MBR Minimum Bend Radius

MCA Maritime Coastguard Agency

MHWS Mean High Water Springs

MLWS Mean Low Water Springs

msw Meters Sea Water

nm Nautical Mile

NTM Notice to Mariners

OBS OnBottom Stability

OCMA Oil Company Material&ssociation

oD Outer Diameter

OHSAS Occupational Health and Safety Assessment Series
00Ss Out or Service

OTDR Optical Tme DomainReflectometer

PE Polyethylene

PLGR Prelay Grapnel Run

RB Rock Bag

RHIB Rigid Hulled InflatablBoat

ROV RemoteOperated Vehicle

RPL Route Position List

SDR Standard Dimension Ratio

SHEPD Scottish Hydro Electric Power Distributions
SIMOPS Simultaneous Operations

SOLAS Safety of Life at Sea

SSEN Scottish and Southern Electricity Networks (SSE plc)
TDR Time Domain Reflectometer

TIP Transition Joint Pit Terminal Junction Pit
TMS Tether Management System

UAV Unmanned Air Vehicle

uUDL Uniformly Distributed Load

UXxo Unexploded Ordnance

WD Water Depth
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1.0 Introduction and Background

1.1 Introduction

Scottish Hydro Electric Power Distributid@HEPPhas contracted Global Marine Group to install a
replacement 33kV circuit between Carradale and Arraigurel outlines the location of the route in
red.

Figurel: Route Overview

There are currently two circuits connecting the Mull of Kintyre at Carradale with the Isleaof. Bwth
connections currently operate at 33kVhe northern cable has been identified for replacement from

asset integrity inspections. The replacement of this cable is essential to securing SHEPD power supplies
to Aran.

SHEPD previously appointed a Gaator to conduct marine surveys along the proposed cable route
in 2018. These surveys encompassed a corridor ranging from 1444m wide at Kintyre to 286 .at
Further route surveys have been undertaken in late 2020/ early 2021 in order to informntie fi
design and consenting process.

Consent for thecable installatioroperationsis now being sought based a500m corridor centred
on the proposed RPLFigure2 shows the planned route in yellow with the 500m buféeound it.

PART OF THE Pa.g e7 Of 54
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Figure2: Carradale Arran Existing Routes

1.2 Overview of Scope of Work
Df 20 f al N a/ $chpNBf dabrdCicr thedCable Replacement Includes:

=

Prelnstallation Surveys

Landfall establishment

2 xhorizontal directional drillHIDD installation at Carradale (1x operational & 1x spare)
SubseaCablelnstallation

Cable Protectiomnd PostInstallation Sureys

= =4 =4 -4 4

Landfall reinstatement

1.3 Project Key Dates

The belowTablel: CarradaleArran Operation Durationgrovides an indicative schedule of durations
for the above workend may be subject to change

CarradaleArrang Task Durations \

Onshore Works 94 days
Offshore Works 52 days
Nearshore Works 18 days
Cable Pulln 5 days
Reinstatement 8 days

Tablel: Garradale-Arran Operation Durations
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3234GOO0-TB000L: Project Descriptioq Carradale Arran
Version Number: Date: 21 JUNE2021

== Globadl
— Offshore

2.0 Prelnstallation Survey Works

PreInstallation Survey works were undertakéonm December 2020 téeb2021 and were splinto
Offshore and Lantdased

2.1 Offshore

The following were conducteais part of the offshore surveys:
Unexploded Ordnanc@JXQ Survey

Geophysical (Arran ONLY)

Geotechnical Survey
EnvironmentaSurvey

= =4 =4 =9

The Surveys required that the following equipment be mobilised:

Equipment used for Offshore Survey

Side scan sonar Vibro Corer (3m)
Subbottom profiler (Innomar) | Grab Sampler
Multibeam echosounder CPT Ri¢3m)
Magnetometers Subsea Cameras

Table2: Equipment used in Offshore Survey

The offshordJXOsurvey vesséhvestigateda 50m wide (+/25m of theRoute Position LisRPLC/L)
survey corridoup to 15m LAT.

The nshorevessel(s) investigatka 500m widegeophysical surveft/- 250m of the RPL C/L) survey
corridorin areaswhichO 2 dzf bie gogeiied by the offshore vessel due to shallow water depiie
extent inshorewasthe safe operating depth of the vessel. The extent offshwaas250m beyond

the 15mLATcontour.

Geotechnicabamplingwas conducted at areas of interest identified from the geophysicaley

TheEnvironmental Survesequired an environmental specialist review and assess the results of the
geophysical data acquired as part of the associated cable Route Sémrgyocations identified as a
result of this review as having the potential for the presence of habitats of conseniaterastwere
then selected fofurther drop-downvideo/stills survey paints.

2.2 Land Based

Topographic

UXO (Arran ONLY)

Geotechnical (Arran ONLY)
Environmentallfitertidal) (Arran ONLY)

=A =4 =4 =9

A topographical surveyasundertaken at all the landing sites. The cdor wasdefined as being +/
125mfrom the proposed centre line and runs from MLWS to 200m behindlgreninal Junction Pit
(TP) which lies above MHWS

Geotechnical samplinggasalso undertaken and depicted on the longitudinal profilEhistook the
form of penetration tests to refusal using an aug&amplesveretaken at 25 m intervals along the
profile. Eachsamplewastakento 2.5mdepth or refusaland was backfilled

GLOBAL MARINE | GROUP Paged of 54
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A 50n wide UXO survey (+25m of the RPL C/ljasundertaken to complete the coverage from the
closest approach of the nearshore vessel to 50m beyond theTRI® survegonductedusing a drone
(Unmanned Air VehicldJAV) solution and suspended magnetomete

A shore/intertidal surveyas conductecht low water springs (orsclose as possible)he survewas
conducted bya shore walk withlobal Positioning SysterP$and base maps; the main intertidal
habitatwasinventoried and mapped during the survey. Photograplse collected of representative
quadrats.

2.3 Environmental data gathering

Inadditionto the OffshoreandLand basedurveyslescribed aboveenvironmentablatawasgathered
usingan Acousti®opplerCurrent Profile(ADCPR)

One ADCHRasdeployedalong the CarradalArran routefor a minimum of 2&laysin order togather
current and wave data for the site. This datasusedto inform on-bottom stability assessment for
the cableand therefore allowa further detailed engineering assessment of the cable protection
methods and quanties requiredalong the route
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Figure3: ADCP Deployment LocaticrCarradaleArran
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Figured: Example of ADCP deployed inside protection frame
3.0 Cable Information and Load Out

3.1 Cable Construction
The cable to be installed will be a High Voltage Alternating Current (rbdbB@garine cable.

SHEPD will freissue the cable conforming to the requirementsTiable3: Cable Specification

LENGTH DIAMETER MBR(m) Cable weight
(km) (mm) in air (kg/m)
3x185mm2| 7.0 132.4 2.0m 39.3
Cu DWA (installation)
36kV

Table3: Cable Specification

A aoss section of the cable is providedFigure5: Cross Section Profile of 185mm2 Cu DWA 36kV
below:

GLOBAL MARINE | GROUP Pagel10f54
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1 - Copper round stranded compacted class 2 according to BS EN 60228 of nominséctiossequal to 185 sq.mm,
longitudinally water sealed.

2 - Semiconductive waterblocking tape applied helically with overlap.
3- Conductor noAmetallic extruded scren: Extruded semiconducting compound bonded to inner surface of insulation.

4 - Insulation:crosslinked polyethyleneXLPEwater-tree retardant type GP8 according to BS 6622 of 8.0 mm nominal
thickness. 1,2

5- Core noametallic extruded screen: Extrad semiconducting compound firmly bonded to the insulation.
6 - Semiconductive waterblocking tape applied with overlap.

7 - Metallic screen and radial watertightness: CU/PE laminated tape of 0.2 mm nominal thickness bonded to oversheath
longitudinallyapplied with overlap.

8 - Sheath:High Density Polyethylen&lDPEof 2.5 mm approximate thickness. Sheath colour: Black.

9 - Non-hygroscopic fillers at the interstices between cores in order to give the cable a circulaseotiss.
10- Binding tapehelically applied with overlap.

11- One layer of polypropylene yarns of approximate thickness of 1 mm.

12-Inner layer of armour consisting of one layer of helically applied bitumen compound coated galvanized round steel \
grade 34. class A.Gmm nominal diameter according to EN 10257

13 ¢ Separator layer consisting of a single layer of polypropylene yarns of 1 mm approximate thickness.

14- Outer layer of armour consisting of one layer of helically applied bitumen compound coated gadvianind steel wires
of grade 34. class A. 6.0 mm nominal diameter according to EN 20257
15- Two layers of polypropylene yarns with total approximate thickness of 3 mm. Over the inner (first) layer bitumen is &
Also, the outer (second) layer sheonsist of black and yellow polypropylene yarns as to form a helical yellow stripe.
16- Armoured Optical unit of 16 mm approximate diameter each one consiststairdesssteeltube (containing 48 optical
single mode fibres), PE inner sheath, gaixeah steel wire armour and PE oversheath.

Figure5: Cross Section Profile of 185mm2 Cu DWA 36kV
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4.0 Vessel and Equipment Specifications

Global Marine operates a fleet of vessels that are regulated umtierinternational Convention for

the Safety of Life at SeSQLABand which are all required to comply with theternational Safety
Management(ISM / 2 RS® Df 206 f al NR ytSgem énbufeS dotnpliamde ywitha SY Sy
mandatory fleet rules and regulations and that applicable codes, guidelines and standards
recommended by Administrations, Classification Societies and maritime industry organisations are

met appropriately.

During theimmedate leadup to the project Global Marine will issue the Notice to Mariners and
complete updates to the Kingfisher Fortnightly Bulletin.

4.1 Cable Lay Vessel (CLV)
The Global Symphoroyr a similar vessetill be the main Cable Lay Vessel (CLV) of this project.

TheGlobalSymphony is aurposebuilt Installation /Remote Operating Vehicl& QY support vessel
specifically designefibr deep water Remote Intervention, Construction, Trenching & Survey.

Figure6: Global Symphony
ThedS&aasSt Aad SIdZALIISR gAGK | aODNEB3I2 Nbdod &k Y I NR Yy S
capable of subsea lifts at 150Te in single fall mode dowr0@08Bnas well as twd-CV3000 Wk Aass
ROVs located withiROV garages of the vessel superstructure

ITEM DESCRIPTIC
Type DP Class 2
Gross Tonnage 11,324te
Dimensiorg Length (a/o) | 130.2m
Dimensionc Beam 24m

Draft 7.5m

PoB (Max.) 105

Table4: Global Symphony Characteristics

GLOBAL MARINE | GROUP Page130f54
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Figure7: Global Symphony Back Deck

4.2 FCV3000 Work Class ROV

The FCV3000 is a 3000msw rated modern vatelks ROWhich can carrya wide range of survey

equipment. The ROV is deployed withTap Hat tether management system (TMiggd with 600m
of umbilical.

The ROV will be used fdiouch Down Monitoring (TDM) throughout cable lay operatiand HDD
pull-in as well as angubsea intervention works and post lay survey.

Figure8: FCV3000 Deployment
ITEM DESCRIPTION

Type FCV3000 (150HP)

PART OF THE
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Length 3.3m
Height 1.7m exc TMS)
Width 1.7m exc. TMS)
Weight 4.1te (inc. 400kg payload)

Table5: FCV3000 Specifications

4.3 CableProtection andStabilisation Installation Vessel

Upon completion of the cable installation campaidris possible thathere will be a requirement to
install someprotection. Cable protection and stabilisation may include a combination of concrete
mattressesrock bagsand rock placementDetaik of these methods are described in Sectimi

and Sectior6.5.6below. The final quantity of protection and stabilisation to install will dictate the
type of vessel that iy be used.

It is likely thatthe bulk of the installation will take pladeom a DP Class\&ssel. Specifications of
this vessel would beomparableto that of the Global Symphony as describe®&attiond.1above.

Forlocatiorswhere aDP Clas2 vessetannot access due to wer depth restrictionsa Multicat
vessel would be used. Details of such a vessel can be found in Set8below.

4.4 Rock Placement Vessel

In areas where there could be sectionsuoprotectedsurface laid cable it may beecessary to
employ rockplacementascableprotection. In such cases a rockggementcampaigmmay be
consideredusinga DP2vessel

Thebelowvessels an example of a Fall Pipe Vessel that could be.used

Figure9: FPV Flintstone

ITEM DESCRIPTIC
Type DP Class 2
Gross Tonnage 21,710e
Dimensiorg Length (a/o) | 154.6m
Dimensionc Beam 32.2m

Draft (fully loaded) 7.74m

Table6: FPV Specifications

The above exampleesselis capable ofaccurately placing rock in water deptbsup to 2000m.The
FP\carriesrock within its high capacity hoppers andnplacethis on the seabedn order to protect
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cable from subsea activityThe Fall pipe isyanoeuvredike an RO\and canutilise cable position
tracking systemgo enaire that the rok placement isindertakenaccuratdy.

FigurelO: Fall Pipe

45 Onshore installation and Excavation

The excavation works at the T3RIl be carried outwith the aid of a 13Te LGP tracked
excavator At the Arran landfalllie cable route is proposed to be excavatetweenthe TJP
andthe shore.

Figurell: Example 13te LGP Excavator

4.6 Tracked Winch

Pultinswill be performed using &racked 10Te constant tension capstan winch which has
an electronic cable recording device which can be downloaded as evidence of the cable pull
tensions. The winch will setifack into place to ensure the allowable over pull is considered.
The winch wilbe anchored back using certified anchor chains and pinned anchor blocks.
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—~
| . == Global
3234GOO-TBO00L: Project Descriptioq Carradale Arran 4—'
Version Number: ® Date: 21 JUNE2021 — Offshore

Figurel2: Tracked 10Te Bull Wheel Winch

4.7 250te HDD Dirill Rig
At the Carradale landfall 260te Drill Rig will be used to drill theo HDD bores for the
ducts to be pulled into.Therig typically comprises 15 articulated vehicle loads plus a 100
tonne mobile crane and supporting loads of water and drilling chemicals

Giiig ¥
a77 g A1k

fhits il
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ITEM DESCRIPTION
Type 250te
Dimensions 15 x 2.5mx 3.6m
Weight 32te
Max Pull Force 250te
Max Push Force 100te
Entry angle 8° ¢ 45°
Length Drilling Rods 9m
Required Working SitENTRY | 2400n?
Required Working Sit&EXIT 200n?

Table7: Drill RigSpecifications

4.8 Quadrant and Beach Rollers

At the Arran landfall arious cable quadrantsill be usedon the beach along with pipe
cradle lifters to handle the cable to shore and into the excavated trench.

Figurel4: Example of the Beach Quadrant Layout during piall

(CUCE

Figurel5: Pipe Cradle Lifter
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4.9 Cable Bollard

A surveyteamwill accurately mark out the onshore cable pullroute and positions of the
cable hanting equipment such as bollards, excavator, rollers, quadrants and skid steer
winch.

The Bollard Roller shall be positioned such that it is the starting point of the onshore cable
pullin route fromand will be the subseeables first point of contact asis floated to shore.

An excavator witha sheave block shall be in position adjacent to the Bollard Roller to
ensure a smooth cable transition from floating to shore/ onshore roller. Divers shall also
remove cable buoyandyom the cable prior to the cable reaching the Bollard Roller.

Figurel6: Bollard Roller

410 Survey/ ROV and Safety Boats

Safety Boat such as th&’5 S £ (i lwoull inpume@ taransfer the pulin wire fromthe
MLVto shore or from shore to MLV, where applicable.
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Figurel7: Delta 9151 Safety Boat

ITEM DESCRIPTION

Type RHIB

Category MCA Cat 3 (20 miles)
Dimensiong Length (a/o0) 9.151m

Dimensionc Beam 2.75m

Draft 0.5m

Top Speed 50 krots

PoB (Max.) 2 crew + 6 pax.

Table8: GeneralSpecification of Delta 9151 Safety Boat

411  Work Boatg Speedbird One
22N)] . 210 VYoldSiSiRrvdsdeRvouidp&uSedterform Safety Boat, Diver and project
and cable support works.

........... |
--‘ll ; 2
il .'I!}, i
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A & .v
<\ C

VIEW CN STERN

Figurel8 Speedbird Oné&Vorkboat
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ITEM DESCRIPTION

Type RHIB

Category MCA Cat 3 (20 miles)
Dimensiong Length (a/o) 8.6m

Dimensionc Beam 2.13m

Draft 0.5m

Top Speed 25/30 knots

Table9: General Specification dbpeedbird On&Vorkboat

4.12 Work Boat¢ UR 101
2 2 NJ

Figurel9: UR 101 Workboat

ITEM DESCRIPTION

Type RHIB
Dimensiorng Length (a/o) | 4.0m
Dimensiong Beam 1.0m
Draft 0.4m
Weight (Fully Equipped) | 0.5te
Top Speed 25knots

Table10: General Specification of UR 101 Workboat

4.13  Trenching and Diving Multicat

AMdzt G A OF G a AhyRiefalseBweahall bé USeshs the Trenching and Dive Suppdessel for

the nearshore cable installation and lowering works. The vessel shall be mobilised with a shallow
water trenching tool spread along with a Diving spread.
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Figure20: Example Multicat

ITEM ‘ DESCRIPTION

Type Multiworker Twenty6
Built 2011

Category MCA Cat 1 (150 miles
Dimensiong Length (a/o) 26m

Dimensionc Beam 10.5m

Dratft 2.5m

Free Deck Space 120m2

Passenger 12 (plus crew)

Gross Tonnage 150 GT

Tablell: GeneralSpecification of Multicat

4.14  Landing Craft MV Challenge

Alanding craftlike the below example, may be uséa transfer plant and equipment from one work
location to another.
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Figure2l:Landing Craft

ITEM DESCRIPTION

Type Landing Craft
Category MCA Cat 3 (20 miles
Dimensiong Length (a/o) | 14.4m

Dimensionc Beam 4.2am

Dratft 1.44m

Deck Area 10m x 4.2m

Deck Cargo 10te

Passenger 2 (plus6 crew)

Gross Tonnage 15GT

Table12: GeneralDescription of Landing Craft
5.0 Cable Protection and Stabilisation Plan

5.1 Overview

Offshore and Onshore survelgave been completeds per Sectio2.0. Additional onsite
environmental datavas alsayathered in late Q1 2021 using Agoustic Doppler Current Profiler
(ADCIpsystem. This, coupled with meto ocean dat#owsfor a furtherdetailedassessment of the
Cable protection methods to be deployed

A Cable Protection and Stabilisation Plan (CPSP) has been developed as part of the Madee Licen
application, sedablel3: Cable Protection and Stabilisation Platow.

The CPSP conservatively outlines the number of deposits required and is the basis of the assessment
made in the Environmental Supporting Information.

Engineering studies are ongoing which may reduce the number of deposits required.

GLOBAL MARINE | GROUP Page230f54



3234GOO0-TB000L: Project Descriptioq Carradale Arran
Version Number: ® Date: 21 JUNE2021

Burial

)
QQ
o
a8

Description Status Cable Protection Details
Carradale TJB to HDI Buried by lanebasedexcavator in
0.000 | 0.041 | 0.041 | Entry Poaint Buried | field
0.041 | 0.403 | 0.362 | HDD Duct Buried | Cable in Drilled Duct
Boulder Clearance by Picking & Ca
Stabilised by Rock Bags at 85m
0.403 | 0.740 | 0.337 | Boulder Field Buried | spacings (3 x 2 off RB Mattresse$
0.740 | 1.157 | 0.417 | Seabed Buried | Cable buried by Jet Trenching ROV
Surface | Cable Stabilised by Rock Bags at
1.157 | 1.467 | 0.310 | Steep Sloped Seabeq Laid 105m spacings (2 x RBMattresy
1.467 | 2.692 | 1.225 | Seabed Buried | Cable buried by Jet Trenching ROV
Surface
2.692 | 2.710 | 0.018 | RockOutcrop Laid
2.710 | 2.848 | 0.138 | Seabed Buried | Cable buried by Jet Trenching ROV
Surface
2.848 | 2.885 | 0.037 | Rock Outcrop Laid
2.885 | 3.125 | 0.240 | Seabed Buried | Cable buried by Jet Trenching ROV
Boulder Clearance by Picking & Ca
Surface | Stabilised by Rock Bags at 105m
3.125 | 3.438 | 0.313 | Boulder Field Laid spacings (2 x 2 off RB Mattresse$
3.438 | 3.619 | 0.181 | Seabed Buried | Cable buried by Jet Trenching ROV
Steep Sloped Seabeq Surface
3.619 | 3.716 | 0.097 | and Boulder Field Laid Boulder Clearance by Picking
3.716 | 3.782 | 0.066 | Seabed Buried | Cable buried by Jet Trenching ROV,
Surface
3.782 | 3.830 | 0.048 | Boulder Field Laid Boulder Clearance by Picking
3.830 | 3.945 | 0.115 | Seabed Buried | Cable buried by Jet Trenching ROV
Surface
3.945 | 4.063 | 0.118 | Boulder Field Laid Boulder Clearance by Picking
4.063 | 4.157 | 0.094 | Seabed Buried | Cable buried by Jet Trenching ROV,
Surface
4157 | 4.212 | 0.055 | Boulder Field Laid Boulder Clearance by Picking
4.212 | 4.290 | 0.078 | Seabed Buried | Cable buried byet Trenching ROV
Surface
4.290 | 4.325 | 0.035 | Boulder Field Laid Boulder Clearance by Picking
4,325 | 4.450 | 0.125 | Seabed Buried | Cable buried by Jet Trenching ROV
Boulder Clearance by Picking & Ca
Surface | Stabilised by Rock Bags at 90m
4.450 | 4.636 | 0.186 | Boulder Field Laid spacings (1 x 2 off RB Mattresg
4.636 | 4.710 | 0.074 | Seabed Buried | Cable buried by Jet Trenching ROV
Surface
4.710 | 4.970 | 0.260 | Rock Subcrop Laid
4970 | 5.060 | 0.090 | Seabed Buried | Cable buried by Jet Trenching ROV
Boulder Clearance by Picking & Ca
Steep Sloped Seabeq Surface | Stabilised by Rock Bags at 85m
5.060 | 5.450 | 0.390 | and Boulder Field Laid spacings (4 x 2 off RB Mattresse$
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5.450 | 5.766 | 0.316 | Seabed Buried | Cable buried by Jet Trenching ROV
Boulder Field upto | Surface
5.766 | 6.254 | 0.488 | Landing Point (LW) | Laid Articulated Pipe (488m)
Buried byland-basedexcavator on
Arran Landing Point beach,under road via duct and in
6.254 | 6.360 | 0.106 | to TIB Buried | field

Tablel3: Cable Protection and Stabilisation Plan

Rock Bags Articulated Pipe
22 bags | 488 m 20 bags 11 Mattresses
+20% 14 Mattresses
contingency 21 bags 86 m 24 bags

Tablel4: Cable Protection Quantity Summary

Surface Laidkm)  Buried (km)

Length

2.692

3.668

%of Route

42.3

57.7

Tablel5: Cable Burial Summary

Maximum Rock Placement Volumg@n?3)* \

Rock Placement Volume

25,704

+50% Contingency

38,556

Tablel6: Maximum Rock Placement Volume

*Note: With respect to rock placementhe berm isbased on being required along the length of
cable that could be Surface Laithilstat the same timestill being accessible by a Rock Duvigssel
Additionalallowance has also been made to protect the cable in case burial cannot be acimeved
certain locations The resulting length of the route that could result in rock placenigttierefore
considered to be 3.62n, 58% of the cable route.

A 50% contingency is addedttwe total rock volumeén orderto account for anyettlementof the

rock berminto the seabedluringinstallation.

It should be noted that the above values are congidido be the maximum quantities for the
purposes of the Marine Licence application and supporting documents.
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Figure22: Cable Burial Graphic
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5.2 Cable Protection and StabilisatiogCost Benefit Analysis
Please refer to the supportg Cost Benefit Analysis and summary document.

6.0  Project Description
6.1 Proposed Route

6.1.1 RoutingDecisionMaking Process

HorizontalDirectionalDrilling was selected for théanding Pointl(P at Carradale primarily due to

the rocky foreshore that would need to be traversed with a conventional shore @fith a direct

shore end, the cable could not be buried due to the presendeedfock andvould therefore

require additional protection witlarticulated piping and pinning to the rock fac&his would leave

the cable exposed to surf zone conditions, presenting an abrasion and suspension risk over time.
Additionally, an exposed cable could present additional issues with regards to permitértg the
visual impact of the cableThe only alternative would be to cut through the rock to achieve burial,
which may incite further complications regarding the environmental and visual impact of the cable
installation.

The LP at Arran was selected paitify for its proximity to the existing substation, which would
reduce the terrestrial distance to the termination point. Given that the existing cables also land at
the substation, the main concern at the LP was to allow sufficient spacing between stiagznd
proposed cable, based on the position of the existing cablee final position of the proposed cable
landing will be determined by the nearshore survegults ancconfirmed location of the existing
cable

6.1.2  Route Description

Routeengineering is ongoing and minor alterations to the cable routing shall be made as part of the
detailed route engineering
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The Carradalérran cable route startat the CarradaleTJP. The HDD duct starts 65m further along

the route. After a series of onshmalter coursesA/C9, it heads offshore at a bearing of 84.432°, and
punches out at the~<10m contour at KP0.448. Shortly after the punchout, the cable alters course
slightly to the northeast, on a turn with a radius of 200m. The cable continues eassjrig an area
designated as boulder field in the Briggs 2018 survey data. The cable proceeds east, as the slope into
the channel between the Kintyre Peninsula and Arran begins to steepen by KP1.145.

The cable undergoes two turns with radii of 400m fisthe east then northeast, so avoid crossing
areas of rock outcropping as evidenced by the survey data. By KP1.500, the cable reaches around
130m water depth, where the slope levels off toward the maximum depth reached by the cable.
Across this deep seoti of the route, burial may be possible due to the absence of rock outcropping
and boulders. The cable alters course to the southeast in a turn with a 500m radius, passing through
a gap in rock outcropping around KP2.103. The cable renters a more bernigr the seabed after a

300m radius turn to the northeast, where burial may again be achievable. The cable passes across
some narrow bands of rock outcrops between KP2.650 and KP2.895, before proceeding east and
entering a boulder field area at KP3.179 iabegins climbing up the slope on the east side of the

channel.
Cable Route Depth (m)
A Existing Cables Om
71 500m Buffer
[ Rock Outcropping
[ Boulder Field
75m
« Boulder (Indvidual)
» Detected Cable
+  Debris
150m

Figure23: KP0.000 to KP1.000 of the Carrad&lgran cable route, showing MBES bathymetry
offshore and satellite imagery at the LP (approximately georeferenced)
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Cable Route Depth (m)
A~/ Existing Cables Om
71 500m Buffer
[ Rock Outcropping
[C] Boulder Field
75m
« Boulder (Indvidual)
« Detected Cable
+  Debris !
150m

0.15 0.30 0.45 0.60 0.75
1 | 1 1 |
km

Figure24: CarradaleArran cable route between KP1.500 and KP3.100

The cable alters course slightly to a more eastditgction andleaves the boulder field at KP3.470.

The slope in this area plateaus and stays at around 71myédéhcreasing again at KP3.690. From
here the slope is steep and characterised by frequent boulder fields, as the cable changes course to
the northeast in a curve with a radius of 200m. Heer coursesn this area are used to avoid the
worst of the boudler fields and Rock outcropping, as well as the shallow Balliekine Bank. Passing north
of the bank, the cable continues east, avoiding more rock outcrops with a series of turns, all with a

radius of 300m.
Cable Route Depth (m) "
A~/ Existing Cables om w(.::?l‘s(:;.r.s
£ 71 500m Buffer 8

[ Rock Outcropping

[ Boulder Field o
« Boulder (Indvidual) | \ ‘\
. Detected Cable | B ‘\
B T A

Debris

Figure25: CarradaleArran cable route between KP3.100 and KP4.850
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At KP5.081, the cable alters course to the southeast with a turn 300m in radius, as it approaches the

final slope up to Arran. Shortly after starting the turn, the caldenters a boulder field, which it

continues crossing to KP5.525. Now in shallow water of around 14m, the cable starts its final approach

to shore. A final turn with a 400m radius avoids an identified boulder, and lines the cable up for its
landing. Fromtte end of the final turn at 12m water depth, the shore end approaches the LP at a

bearing of 109.409°. The distance to the LP is 51After a series of onshore A/Cs, the cable reaches

GKS ¢wt ySEG (G2 GKS SEAAGAY IO&HdE DI Inthpzy HIHD  InNNIoy

Cable Route Depth (m)
A~/ Existing Cables om
71 500m Buffer
[ Rock Outcropping

[ Boulder Field
« Boulder (Indvidual)
« Detected Cable
«  Debris

1 1 " ° . o (,\_} :.‘ ' ) «'i: ) ) % ‘ 2%
Figure26: CarradaleArran cable route between KP4.850 and KP6.255

6.1.3 Route Profile

ThebelowFigure27 illustratesthe route profile for the replacement cable rout@he route has a
channel that reachea water depth of c. 30m.

Depth(m|

KP(km)

Figure27: Bathymetry profilealong potential cable route Carradal@rran

6.2 Landfall Preparations
The landfalbreaswill be prepared with the following tasks undertaken:
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Site setup, including fencing, signage, welfare units etc.;

Landfall drone survey and site walkover;

Nearshore visuaurvey;

Excavation works along landfall cable route from MLWS to tRéHIIDEntry bn
land) to TJPand

9 Cable pulin preparation, including cable rollers, quadrants winches etc

= =4 =4 =9

6.2.1  Access to Site

Access to thdFP will be via public roads and paths. Where access via pabties are not possible,
permissionsfrom landowners have been agreesind will be used throughout the temporary
engineering works. All landill be reinstated after completion of the engineieg works.

6.2.2  Site Compound

For the onshore engineering works base will be established which will also act as a local site
management office for the workdt shall comprise of, but is not limited to, the following:

1 Suitable office accommodation, incladi space for: site briefing/training, electrical
supply irternet and telephone connectivity (where applicable and signal is
available);

1 Laydown areas designed to take the biggest loads likely to be delivered to site;

1 Secure storage areas for all required materials, with segregation of flammable
materials;

1 Compound lighting where work is required to be undertaken in low light levels;

1 Anarea designated for waste and waste recycling skips, with clear signs to indicate

the waste segregation requirements of each container or.skip

The die shall have a traffimanagemenplan in order to maintain safety of traffic entering and exiting
the compound. It should benoted that traffic at the local site compounds shall light and minimal
throughout, with the heaviest traffic during set up and tear down of the compound.

The site compound will be secured from the public by means of Heras fewtiare applicable and
or pedestrian walkways, all relevant site signage and warning signs will be posted where necessary to
ensure site safety and public safety.

All responsible methodsvill be employedo mitigate environmental damagén particular sgl kits
(120L bins) and machine nappy pads to catch leaks and drips on site.

The compound shall comply with the environmental requirements for all activities impacting
protected or sensitive habitat or speciess detailed in the ConstructidEnvironmental Management
Plan (CEMP).
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120 Liter Spill Kits at each site Machine Nappies to protect from leaks

Figure28: 120LSpillKits and Machine Nappy Trays

6.2.3  Transition Joint Pit (TJP)

The TP will behe location where the subsea cable is split into its individual cores angbinted to
a land cable.
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Figure29: TJP plan

Figure30: TJP final layout (example)
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6.3 Earthing Protection

A Sea Earth may be installed in ordemtovide protection from surges and lightning strikés the
electricalcircuit provided by the newly installed Carradale Arran cable.

A sea earth could bestalled at the Arran LandfallThe Sea Eartivould consis of up to two bare
copper earth wirs (c.1kg/m)typically 95mmzinstalled around the TJBerimeterand connected to
the outer marine cable armour wirnehich has been terminated on the anchor clamjithin the TJB
It would alsobe connected to the metdic elements of the FO cable packagéhin the joint housing.

@4— Clump Weight or Copper Rod

<

MLWS

Marine Cable —— "]

Trench/Excavation ——— ® \

MHWS

FO Cable

{ }/,..—-—-——*" Anchor Clamp
FO Cable Housing

| —Bare Copper Earth Wire

FO Cable Manhole 4-—— Transition Joint Bay

Joints

+——— Lland Cable

Figure31: Sea Earth Schematic

The earth wire igypicallyinstalled into the same trench as the marine cafd&hough some cable
manufactures may stipulate a separate trench)ith a minimum separation ofpprox. 200mm
Should a separate trench be required, the trench would remain within the consetitésDm cable
corridor. The sea earth woulde trenched toa maximindepth of approx. 1.5nand a width ofapprox.
1m. Up to two trenchs may be required at Arrarone containing the earth for the submarine cable
and one for the fibre optic cablearth.
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Figure32: Bare Earth wire being installed in Subsea calbiench

Thelength of the earth wirs will vary between sites and the locations of théB butwill have to be
installed30-50m beyondMLWSor deep enough to ensure the earth wire is always in sea waker.
Arran this is anticipated to be apmimately 120mper trendh from the TIBDepending on the larfdll
materials either a clump weight or a copper rod will have the earth wioenected by eithewelding
or crimgng and will then be installed into the se&d below the surface.The copper rodvould be
approx. 12mm in diameter andp to 5m in length. The mwould be driven into the seabed and
coveredfor protection. Where a copper rod cannot be used asaachor to the earthing wire, a
concrete clumpweight with a preinstalled padeye may be usdd anchor the earth wire The
concrete clump weight would have a footprint of apprdx0Om diameterx 0.5m high and would be
placedon the seabed.

Concrete Clump

Bare Copper Wire

Copper Earth Anchor

Weight
120m x 2 | 95mn?¥ wire 1 per Up to 5mlength | 15kg/rod
Arran
ONLY = @ 1kg/m= earth = 300kg per earth = =
240m 240kg 2 each 10m 30kg
Figure33: Sea Earth Deposits
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6.4 HDD

6.4.1 Landfall Site

The landfall is located just north Gfarradaleon the Mull of Kintyre It is noted that there is a Public
Right of Way, (PRoW) adjacent to the site which must be protected and kept open for pedestrian
traffic.

Figure34: Landfall sitewith respectto Carradald@dentifies the Landfall location and cable route. The
new cable route and HDD is identified by the RED line and the YELLOW line in the bottom right corner
shows the existing submarine cable which the new cable will replace.

The roding of the HDD is subject final detailed engineering. The proposed area for HDD seabed
punch out is highlighted in grey in the below figure. The two HDD ducts shall run parallel to one
another, nominally 10m apart. The proposed area for the HDD Sishiown below irFigure 34:
Landfall sitewith respectto Carradale

i

DD 2
/ Y IHDD

/

) g 3 £ _HbBDIRUnch-outPaint

=
Ribre Chamber locationficcessiGate.

o
CablelVorkingfArea H.,‘DD >

?lte Compound/AEquipmentiStorage:

4

Figure34: Landfall sitewith respectto Carradale
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Figure35: HDD drill Location and TJP

6.4.2 HDD Trajectory

The HDD routing is subject to detailed engineemvith the proposed drilling trajectory entarg the
ground on top of the cliff, about +45fmm Ordnance Datungntering the ground aR0° heading in
an Easterly direction with a total horizontal lengthagfprox.436 meters. The bore then exits the
seabed at.-12m OD with an angle of 5A marine support contractor will assist the drilling
operations as the drilling tools exit the dmd.

To reduce the riskf drilling fluid fracturing tovater surface, drilling operations will be executed by
dzaAy3d G(GKS Wi KEhiN wheré Bothithe pii@ é@nil 2dndg operations are stopped
short of the exit point on the seabed. Only in the final stage, once the hole is at the designed
diameter,will punch out be made ouhroughthe seabed Thiswill require additional marine
support to verify the exit position.

Figure36: HDDroute
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6.4.3  Duct Preparations

Based on the requirement that the inside diameter of the HDPE duct should be at least 2.5x the outer
cable diameter132.4mm), the ducts foreseen are dgsllows:

OD (mm) SDRClas{ ID(mm) . 2 NB 0

400 11 327 22/ 559

Tablel7: Duct Properties

Verification of the duct diameter and SDR rating will be confirmed during the detailed engineering
phase of the works.

6.4.4  PreDredging Pit

Priorto or during drilling operationsg Reception Pitnaybe excavated in the seabexd the punch
out location TheReception Pits required tobe of sufficient length to permit the laydown afy
exposed ovetength of the duct, follaving completion of pigging and end cap fitment warks

The ReceptiorPitwould be up to 270m3 (30m x 3m x 3p®r duct,giving a total potential
excavation o0b40m3. The pit would be created using anliftidredging unitor mass flow excavator
whichcan be positioned by either divers or by R@\th material deposited adjacent to the
excavated area

6.4.5 DuctDelivery / Fabrication Options

There are currentlywo options which are being considered to install the 400mm HDPE dllcese
are detailed below, with further consideration being given during the detailed engineering phase of
the works.

6.4.5.1 PushiIn Duct

A pushed duct option installation is accomplished by pushing in of thevplged duct from land
through the drilled boreonto the seabed.

This would require the duct to be delivered to site in 12m sections with attendant vehicle traffic
management. Ducts would then be strung and welded on the track to the NNW of the Drilling
Compound, as shown Figure37 below. Although this has the advantage of minimising marine
support requirements, the disadvantage would be increasing traffic movements to and from the site.
The Bue line denotes apmximate location of duct, strung ready for push in operatiochsan
alternativethe ductmaybe constructed in the fielth proximity to the HDD compound
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Figure37: Push in Operation Duct set up

6.4.5.2 Duct Fabrication onshore anBloatout

With this option te duct would be welded onshoreat a suitable launch location for floating the
string out Thiscould beat a fabrication yard on the West Coast of Scotland or with a supplier in
Europe. The stringwould befabricated in onecontinuouslength, equivalent to that of theHDD

bore.

Orce constructedthe ductswould be transferred byowing out byseato the HDD putin location
and handed over to the installation vedg barge. The ducts would farn be preparedor pull-in
though the HDD borgnstalled and left ready for use.
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Figure38: Floating String approaching pull back

6.4.6  HDD InstallatiorSummary

After mobilisation of the rig to site and installation of the tige actual drilling process starts with a
piloted bore hole, drilled under steering control from entry (rig side), towards exit without punching
out.

\ f f !
6 5/8" Drilipipe Gyro steering tool 8" Drill Motor ¢/w bent housing 12 1/4" Rollercone bit

Figure39 Drill pipe with pilot end

After the pilot, the drilling continues with enlarging or reaming, the pilot hole to a size suitable to
install the duct for theHVACGcable.h yS NBIF YAy 3 LKFaS LISNI 155 | NB

Bullnose Drill Pipes

Hole Opener

Figure40: Forward reaming hole opener asmbly

Upon completion of the reaming phas&hich is punched out on to the seahdHte drilling assembly
will be retracted to the rig side and replaced with the ghdick assemblyThis will then bded back
through the drilled bore and connected to th&Rluct positioned on the offshore support vessel.
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Swivel Barrel

Figure4l: Pull back assembly

The duct is then pulled into the hole (pblack operation).Once duct is in place and secured, the

duct will be calibrated in order to prove that the cable will fit into the duct. -ditectional (bidi) pig

to 90% of the ID will be pumped through the duct with an aluminium plate in front. If the aluminium
plateis intact after passing through the duct, this proves that the roundness of the duct is sufficient
for pull in for the cable/FOC.

The pig will also pull a messenger wire throudtiter calibrating and installing the messenger wire,
the duct remains figd with water, the messenger wire (16mm pqgisop rope) is secured and the end
sections will be fitted with a temporagap

Figure42: Calibration Plate

The capped duct end shall be laid down in the-pxeavated trench anthe end swivel detached by
divers. The laiddown duct shall be secured and covered with rock bags or concrete mattresses as
required and the site Exit Survey carried out and approved

roposed
drill Line
ot Exitpoint

o AL

- Drill_Pipe |

Figure43: HDD Schematic
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6.4.7  Drilling Fluid

The drilling fluid initially foreseeto be used iOCMA, a conventional water / bentoniteased

drilling fluid. The drilling fluid is a crucial element to the HDD process and water to create this
bentonite mix will be delivered to site blyowsers. The total amount of water required is roughly 3
times the total hole volume drilled.

It is envisaged that arisings from the bore will be primarily in the form of rock chippings. These shall
be discharged from the Recycling Unit and hauled awaylicenced disposal point by an approved
contractor. Waste Disposal Transfer Notes shall be retained on site.

Surplus material and fluid shall be sampled and tested and disposedanfdpproved licenced
contractor upon completion of works.

6.5 ProposedMarine Cablelnstallation Method

This section outlines the envelopéall potential marine cable installation activitifes which consent

is beéng requested. Note that the final methodology will be engineered following the results of the
pre-installation survey operations and on completion of the Bottom Stability (OBS) and Cable
Burial Risk Assessment (CBRA). The outline below is intended to give an overview of the options
availableto the installation of the Marine Cahle

6.5.1 Prelay Debris and OOS Calitemoval

Prior to lay operationeommencing, a prday survey will be conducted. The objective of the survey
will be to:

9 Identify and investigate possible debris;
9 Identify any obstructions on the proposed route

Any obstructions or debris will bemoved, if possible. A work class ROV orlRre Grapnel Run
(PLGR) will be undertaken to remove debris from the proposed rdut¢he nearshore area, a diver
may be required to remove debridt is envisaged thanatural debris found to obstruct theable
replacement operations will be moved awapm the RPL by 280m. Any manmade debris will be
removedfrom site and disposed of appropriately.

If debris or an obstruction cannot be removed from the planned route, the offshore surveyors will
micro-route around the debris/obstruction in consultation with the -twoard Client Representative
(CRYX at all times staying within the licensed installation corridor.

6.5.2 PrelLay Grapnel Run (PLGR)

A PLGR may be required to prepare the route for burial where deeqmgapriate. A typical grapnel
train is shown below irfrigure44: Typical Grapnel TrainMultiple pre-lay grapnel runs both end to
end and perpendicular to the route may be required within the licensed installation corridor as part
of pre-burial activity, where appropriate.

Please note that a PLGR run may only be conducted in areas where burial of the cable is expected.
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ITEM

QUANTITY

SWL

WEIGHT

VESSEL WINCH WIRE 48mm x 1000m

1

200TE

HAMMER LOCK

5

26TE

6Kg

BEARING SWIVEL

25TE

59Kg

@32MM CHAIN

Approx 7m

+25TE

GIFFORD TYPE HOOKS

1

13TE

240.4Kg

~No|o|alw|n]-

RENNIE TYPE HOOKS

1

13TE

237 2Kg

SLIDING PRONG GRAPNEL

1

13TE

223Kg
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Figure44: Typical Grapnel Train

6.5.3 First End Pulln

Onshore preparation for the TJP and gallsite shall be completed ahead of ti@&V arriving to
location, this will include quadrants, rollers cable handling equipment and personnel. Equipment shall
be accurately orientated and positioned via the use of handheld DGPS positioning dévateded

in these operations, andhead of tle CLV arrivawill be thepreparation of the HDD messenger wire.
Firstly, easuring that the onshore winch wire is connected to the onshore end of the HDD duct
messengeline, dvers shall remove the end cap of the HDD arttact the messenger line out tfe

duct. The messenger line will be pulled avirayn the ductentrance and left in positionn the seabed

with a clump weight attachedThe position will be noted anshared with the CLV.

The CLWill then arrive at location with stern to the shore. The R@NWbe deployed,along with a
recovery winch wire. The ROV will connéwt recovery wich wire to theHDD messenger line and
move clear of thevires to monitor. The recovery winch will theecover the messenger line to the
CLV deckvhist the onshore team pay out on th@ain pultin winchoperating as a slave to the CLV
messenger line recoveryOnce the winch wire in on the deck of the Gh¥ messenger line is to be
removed from the syst® and the winch wire connected to the cable pulling head with a suitably rated
swivel between them. The onshore team will then be asked to take up any remaining slack in the
system bypicking up on the mainyl-in winch.

All parties involved in theperation will be advised of the intention to commence the pulland
confirm their readiness to commence. The CLV shall be master throughout the operations with the
onshore team acting as slave.

The Pulin operations continues with the ROV deployedysea monitoring the cableatenaryand
the entry into the HDbell mouth
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Figure45: Cable entry to HDBellmouth

ROV; parforming TOM:atHDDY

i
-y |
oogle'Earth|

Figure46: Carradalelst End Pulin Overview

An excavator will be used at tAgJHocation to support the cable end into yquadranthandling
equipmentat TIP entry as required. Tbableend willbe visually monitored throughout the ptith
operationsas it reachethe TJP antieyond The cable W be pulled passedie TJP to an agreed

point approximately 20m beyond the TJP. The cable tension will then be relaxed and secured into
the TJP tavoidany uncontrolled cable movements.

6.5.4  Cable Lay Operations

Once the cable is successfully pulledttorequired position onshore, the CLV will commence laying
the cable on the seabed from the First end to the Second end. The CLV will be a DP2 Class vessel and
expected cable laying speed will be between 200 m/h and 450 m/h.
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During cable lay operationghé vessel crew will monitor the lay to ensure the cable is laid within the
consented installation corridor and that the mechanical parameters of the cable are adhered to;
expected lay tensions are between 10 kN and 20 kN.

a2yAU2NAY3I 2F (nfp&int @ithe fedberfiwhittisiekpicied to be betweerwhter
depth WD YR mMdp E 25 | glé& FTNRY (KS Ayadadlttridirzy @S:
and/or subsea sonar equipment.

During cable lay operations, the vessel will install the eafithin the cable installation corridor.
During these operations, the vessel structure may be outside the licenced corridor however all
deposits will be installed within the allocated boundary. Vessel movements will be naotified by notice
to mariners issue to inform other sea users for safety

6.5.5 Second End Pulh

The site for the 2 end pultin will be prepared ahead of the arrival of the CLV to that location. This
will require there to beseparatepull-in equipment setgor each landfalkite to avoid anydelaysdue

to repositioning thenfor the CLV when arriving on site from the cable lay works.

Once the cable has been installed along the maih t@®Wards 2nd end, theCL\Will stand off at a
suitable positionoffshore and hold positiomt the ageed WD. The cable support vessels will then
approach and assist with the cable offload into an omega shapeact as a Hold Back support vessel
in orderto manage the cable at this location as the omega is laid on the water surtaigle floats
will beattachedto the cable by the&CL\Weck crewand lowered into the water columand the omega
loop laid

Figure47: Typical Pull In Floats
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As the omega is createthe bight shall be managed by the support vessels. A support velsak
also transfer a messenger line from the CLV to the onshore wiaghwire and connect at the Hand
Over Zone in the same manner as performed for thedd. The CLshall pickup on its messenger
line andreceivethe onshore winchwire on board. Themain winch wire will be connected the cable
pull-in head via auitablyrated swivel angreparedfor pull in.

SBaliickine .

Figure48: Arran2nd End Pull In Overvieexample)

The cable will be received by support craft that will manage the cable bight on the surface of the water
ensuring theminimum bend radiusMBR of the cable is not compromised. The CLV crane may be
used to support the offloading of the cable end form eV. Pillow floats will be installed along the
length of the cable to prevent the cablem sinking and therefore reducing the pull in tension. This

will also make it easier for the support vessels to manage the omega bight on the surface. The pace
of operatiors shall be dictated by the crew on the CLV managing the speeds on thgdeym but the
positioning and the control of the cable bight and support vessel shall be managed by the Beach
Master ensuring that the cable MBR is moimpromised

It shoud be noted that hat the cable pli-in at the Arran location will take place close to arservice
11kV subsea cabldelhe newly installed cable will lp@sitioned a safe distance from the existing cable
in line with SHEPBequirements.
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Figure49: Arran 2nd End Pull In Overview (example)

Once the full length of cable has been laid outthe water surfacethe CLV will relocat¢o a safe
distance from the omega bight and support vessels. Under direfitomthe Beach Mastelthe pull

in shall take place witBupport vessels assisgthe cable pull in works The pulin shall continue until

the cable end is received onshore. eT$upport vessels and divers will manage the floating cable and
excavators may be used on the beach to support the cable end. The pull in shall be complete when
the agreed overpull from the TJP has been achieved.

Once the final pull in has beathievedhe cable floats will be released in a systematic \dishore
to nearshore)and the cable settled onto the RPOffshore survey will take place at MHWS and the
onshore survey at MLWS using a handheld DGPSwilllugeate an overlap in dato stitch together.
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Figure50: Second End Pull In Example

6.5.6 Cable Protection Methods

This section outlines the envelope of all potential marine catddilisation andprotection methods
for which corsent is being sought.

6.5.6.1 Mattress Installation

If shallow water mattress installation is required, a Madtitype vessel will carry out the installation
in shallow water. During the installation in shallow water, the Malitmayneed tohold position by
means of clump weightsAn overview of the likelglump weightand mooringarrangement is shown
in Figure52: ExampleClump WeightConfiguration note that theclump weightsare designed to be
non-penetrative and rely on the selfeight of the arrangement to provide stability to the vessel.

PART OF THE
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Figure51: Concrete Mattress Deployment

GLOBAL MARINE | GROUP Page4Bof 54



3234GOO0-TB000L: Project Descriptioq Carradale Arran
Version Number: Date: 21 JUNE2021

== Globadl
— Offshore

4— 1.0m - 48mm Multiplait c/w Spliced Ends

Q "€ 17t Shackle
<t Light — Yellow — 1 FY5s

<«€— 3.2t Mooring Buoy

3.3:1:111:121:]‘:1:!:13 i 9 -
17t Shackle T 17t T +
10m - 36mm Chain H/L HIL 12t Clump

Figure52: ExampleClump WeightConfiguration
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